Summary. A Friesian calf with an elongated urethra and without a vulva was born twin to a dead bull calf. Red cell chimaerism and XX/XY/XXY lymphocytes were found in the blood. XX/XXY mosaicism was found in the skin and the minute gonads which some showed signs of early testicular development.
Introduction
In the classic freemartin calf, the clitoris shows various degrees of enlargement while the vulva and urethra generally keep a female shape. The present investigation was prompted by the appearance of a urethra of masculine form in an intersex twin calf.
Animal and Methods
The intersex Friesian calf was born in the milking herd of an Essex farmer. The bull twin was still-born but was said to be of normal appearance. On noticing the abnormal genitalia of the other calf, the farmer consulted his veterinary surgeon and in due course the calf was offered to the Department of Clinical Veterinary Medicine, University of Cambridge. The dam was 11 years old at the time of the birth : she had previously produced 4 bull calves, 3 heifer calves and one set of twins of mixed sex (a bull and a freemartin). The sire was an A.I. bull who was dead at the time of the present study and whose records were not available.
Examination of the calf at the age of 3 months showed it to be well grown and feminine in appear¬ Main, Davies & Setchell (1978) . The specificity of the testosterone assay relative to testosterone (100%) was only significant with respect to two other androgens: dihydrotestosterone (52-0%) and 5a-androstan-3a,17ß-diol (34-4%). The sensitivity of the assay is 80 pg. Organs for histological examination were fixed in 10% formol saline and examined by light microscopy.
Results

Anatomy
The animal was slaughtered at the age of 15 months and post-mortem examination was carried out. The tubular urethra curved round the sciatic arch, showed some dilation within the pelvis and ran forward to the bladder. No evidence of penis or clitoris was found. Two minute spindle-shaped gonads each about 5 mm long, were found in the genital fold. The cortex in both cases was disgenic and flattened to form a layer of the tunica albugínea type. (Mystkowska & Tarkowski, 1968; Mintz, 1968; McLaren, 1971 presented the sequence of responses in the undifferentiated genital system under the influence of the embryonic testes in the calf. The first part of the tract to respond was the genital sinus. At the 47th day it began to elongate to form the penile urethra; the genital papilla reached its position behind the umbilicus and at the 58th day the scrotum and prostate gland were formed. Our animal and three others with disgenic gonads in Table 2 show the effects of this early stimulus on the form of the genital sinus. It seems likely that they all had mosaic gonads. There were probably some XY cells in the gonads of Animal (XX/XY) and their sparsity may have accounted for the failure in development. The stimulus appears to have been enough to initiate but not to maintain development beyond the stage reached between the 40th and 58th days. Jost et al (1972) and Jost, Perchellet, Prépin & Vigier (1975) contrasted development in freemartins with that of normal males and females. They showed growth in the undifferentiated gonads of freemartins and normal females up to the 48th day of gestation. After this, growth in the freemartins stopped and the upper Miillerian ducts began to degenerate. These were the first signs of fraternal influence. At 90 days, growth was resumed in those freemartin gonads which would become mascu¬ linized. Seminiferous cords appeared, but the anogenital distance was not affected and only rarely varied from that of normal females. In our calf the penile urethra and absence of Miillerian ducts indicate testicular development at least to the 47th day but absence of scrotum, prostate and penis suggests that development ceased before the 58th day. This would explain the absence of Wolffian ducts which cannot persist without androgens (Jost et al, 1975) . The freemartin, by contrast, can maintain the Wolffian ducts, probably by androgens from her own gonads (Short et al, 1969) . the plasma transferrin types of the calf, which showed the normal inheritance of a haploid contri¬ bution from each parent. Meiotic non-disjunction may be the explanation of the mosaicism. The age of the dam (11 years) or some genetic reason could be the cause of the aneuploidy. There is some indication in the work of Rieck, Hohn & Hertzog (1970) that an inclination to meiotic non-disjunction can be inherited. The breakages and translocation in the skin cells may be a sign of such abnormality.
